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DETAILED ACTION 

Response to Amendment 

In response to applicant's amendment received 2/8/08, all requested changes 
have been entered. 

Response to Arguments 

The first argument is that the prior art Barbour only discloses that the magnitude 
of the voltage is applied to all of the primitives. This is difference than doing so for 
subsets of the print firing cycles. First of all, a set is by definition a subset of itself. 
Thus, even if the voltage is applied to all of the primitives, it is by definition applied to at 
least one subset, which is itself (i.e. all of the primitives). The applicant's specification 
only gives examples that the subsets can be 8, 16 or 64 firing resistors, but is silent to 
how many total firing resistors may comprise. Thus, from the information given it would 
be conceivable that the subsets can be bigger like 128 or 256 firing resistors, and the 
total number of firing resistors can coincide with one of these values. 

Furthermore, as Barbour does explain in column 8, lines 18-48 that the leading 
resistor of each column firing first, and as the print head moves the leading resistors will 
change. Thus, this group of variable leading resistors can be interpreted as a subset of 
the total number of firing resistors. Also, in column 14, line 40-column 15, line 14 
discloses that the firing sequence may be variable. 

However, the newly amended claims claim new features not disclosed by 
Barbour. The arguments are directed towards theses newly amended features. A new 
reference, Ahne et al (U.S. Patent No. 6,409,298) is used to teach the adjusting of a 
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magnitude of voltage in dependence on the variable number of firing resistors to be 
fired. This in combination with the Barbour reference would suggest the currently 
claimed invention. This action is made FINAL. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 1-24 rejected under 35 U.S.C. 103(a) as being unpatentable over Barbour 
et al (U.S. Patent No. 6,31 8,828) further in view of Ahne et al (U.S. Patent No. 
6,409,298) 

Regarding claims 1,13, Barbour discloses a driver circuit for driving 
simultaneously a variable number of firing resistors for a printhead during a printing 
firing cycle, the driver circuit comprising: 

a drive circuit for supplying firing pulses for firing the variable number of firing 
resistors during a printing firing cycle; (Fig. 2. 1b - firing controller 130) 

It does not explicitly disclose "a circuit for adjusting a magnitude of a voltage or a 
current of said drive signal during a printing firing cycle in dependence on the variable 
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number of firing resistors to be fired simultaneously in a given subset during the printing 
firing cycle." 

However, Barbour does disclose in column 25, lines 30-63 - this section 
describes the proper amount of voltage to deliver to the resistors. Also see Fig. 1 b, item 
124. The secondary reference, Ahne discloses in column 5, lines 1-50 discloses the 
variation of voltages across heater resistors. Especially, see lines 13-20, 42-50. 

Barbour and Ahne are combinable because both are in the art of providing 
voltage to resistors for firing printhead nozzles. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to have used a variable voltage delivery system. 

The motivation would have been to ensure the proper amount of voltage is 
provided for a varying amount of resistors to be fired. 

Therefore, it would have been obvious to combine Barbour and Ahne to obtain 
the invention as specified. 

Regarding claims 2,14, Barbour discloses the driver circuit of claim 1 , wherein 
said drive circuit is a voltage source, and said circuit adjusts a voltage magnitude of 
said drive signal. (Fig. 1b, and column 5, lines 12-40) 

Regarding claims 3, 15, the secondary reference, Ahne discloses the driver 
circuit of claim 2, wherein said circuit adjusts the voltage magnitude in dependence on 
said variable number of firing resistors being simultaneously fired, (column 5, lines 13- 
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Regarding claims 4, 16, Barbour discloses the driver circuit of claim 3, wherein 
said circuit provides an increased voltage magnitude for larger variable numbers, 
(column 28, line 45-65) 

Regarding claims 5, 17, the secondary reference, Ahne discloses the driver 
circuit of claim 2, wherein said drive circuit supplies a voltage of a predetermined 
magnitude, and said circuit applies a data variable offset voltage dependent on said 
variable number of firing resistors and a fixed offset voltage not dependent on said 
variable number of firing resistors, (column 5, lines 1 1 -20 discloses that there is a 
constant drive voltage Vph, which is not dependent, and also a voltage regulator and 
digital potentiometer for adjusting the voltage across the resistors. ). 

Regarding claims 6, 18, Barbour discloses the driver circuit of claim 5, wherein 
said offset voltage is inversely proportional to the variable number of firing resistors. 
(Fig. 27, and column 29, line 62 - column 30, line 1 1 ) 

Regarding claims 7, 1 9, Barbour discloses the driver circuit of claim 2, wherein 
said offset voltage is a monotonically increasing function of said variable number of 
firing resistors. (Fig. 27) 
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Regarding claims 8, 11, Barbour discloses in a printhead control apparatus 
comprising a driver circuit for providing energy pulses to a set of firing resistor loads 
connected in parallel, each load having a switch for connecting the load to the driver 
circuit so that a variable number of the loads can be simultaneously connected to the 
driver circuit to receive energy pulses during a printing firing cycle (Fig. 4), a method 
for maintaining nominally constant energy in an individual load (Fig. 27) , the method 
comprising: 

determining the variable number of the loads to be simultaneously connected to 
an energy source for the printing firing cycle during a given subset of the printing firing 
cycle; (column 28 , lines 32-57 - one example giving is when all resistors need to be 
fired) 

adjusting a voltage magnitude or current magnitude of the energy pulse in 
dependence on the variable number during the given subset of the printing firing cycle, 
so that the voltage magnitude or current magnitude increases as the variable number 
increases to maintain a nominally constant energy applied to the load independent of 
the variable number. (Fig. 27, and column 29, line 62 - column 30, line 1 1 . Again, 
also see the rejection from claim 1 above for the newly amended portions of this 
claim.) 

Regarding claims 9, Barbour discloses the method of claim 8, further 
comprising: adjusting a pulse width of the energy pulse in dependence on the variable 
number, so that the pulse width increases as the variable number increases, (column 
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28, lines 45-57) 

Regarding claims 10, 12, Barbour discloses the method of claim 8, wherein 
said energy source is a voltage source for providing a supply voltage having a 
constant source voltage magnitude, and wherein: 

said adjusting a voltage magnitude comprises applying a voltage offset to said 
constant source voltage magnitude, and wherein a value of said voltage offset is 
inversely proportional to the variable number. (Fig. 27, and column 29, line 62 - 
column 30, line 1 1 and column 29, lines 39-47 - the margin of safety is an offset set, 
so that the resistors are properly fired). 

Regarding claims 20, 23, Barbour discloses a driver circuit for firing 
simultaneously a variable number of firing resistors for associated nozzles in a 
printhead, the driver circuit comprising: 

an energy source for providing electrical power to fire said firing resistors; 
(column 25, lines 30-63 - this section describes the proper amount of voltage to 
deliver to the resistors. Also see Fig. 1b, item 124) 

a nozzle counter for determining a nozzle count of the variable number of 
nozzles whose resistors are to be fired in a given printing firing cycle; (column 20, 
lines 49-64) 

a programmable offset generator for generating an output control voltage or 
current dependent on said nozzle count during a given subset of the given printing 
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firing cycle ; (column 29, lines 39-47 - the margin of safety is an offset set, so that the 
resistors are properly fired) 

a drive circuit having an output connected to a circuit output terminal for 
connection to the printhead, said drive circuit for selectively applying variable voltage 
or current from said energy source to the circuit output in dependence on said output 
control voltage or current during the given subset of the given printing firing cycle. (Fig. 
2. 1b - firing controller 130 and Fig. 27, and column 29, line 62 - column 30, line 11 . 
Again, also see claim 1 for further description.) 

Regarding claim 21 , the secondary reference, Ahne discloses the circuit of 
claim 20, wherein said energy source is a voltage source, and said programmable 
offset generator generates a data variable offset output control voltage of a magnitude 
dependent on said nozzle value and a fixed offset output control voltage of a 
magnitude not dependent on said nozzle value, (column 5, lines 11-20 discloses that 
there is a constant drive voltage Vph, which is not dependent, and also a voltage 
regulator and digital potentiometer for adjusting the voltage across the resistors.) 

Regarding claims 22, 24, Barbour discloses the circuit of claim 21, wherein said 
output control voltage value is proportional to the variable number of firing resistors. 
(Fig. 27, and column 29, line 62 - column 30, line 1 1 ) 
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Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Yixing Qin whose telephone number is (571)272-7381 . 
The examiner can normally be reached on M-F 9:30-6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Twyler Lamb can be reached on (571 )272-7406. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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